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(54) Arrangement for heating an automobile glazing unit 


(57) A heating arrangement for electrically heating 
the lower section (32) of an automobile glazing unit (1 2) 
is disclosed. An embodiment of the arrangement 
includes a heating grid pattern (34) employing vertical 
shorting bars (44) to prevent complete inoperability of 


individual heating conductors (36). An alternate embod- 
iment of the arrangement includes heating conductors 
of varying electrical resistance to achieve greater heat 
generation at desired locations. 
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Description 

The present invention relates generally to an 
arrangement for electrically heating a tower section of 
an automobile glazing unit. More particularly, embodi- 
ments of the present invention relate to an arrangement 
for heating a section of automobile glazing correspond- 
ing to a windshield wiper rest area. In one aspect, the 
present invention relates to a novel heating grid employ- 
ing vertical shorting bars. Preferably the heating grid 
employs heating conductors of varying electrical resist- 
ance. 

Arrangements for electrically heating parking areas 
for windshield wipers are known. For example U.S. Pat- 
ent Nos. 5,386,098, and 4,004,126 disclose an electric 
heating grid placed against the inside surface of a wind- 
shield. U.S. Patent No. 4,109,133 discloses single and 
multiple wire heating lines embedded in a rear automo- 
bile window. U.S. Patent No. 4,373,130 discloses heat- 
ing lines sandwiched between opaque ceramic heat 
absorbing layers. 

However, these arrangements suffer disadvantages 
in that they are designed to heat a windshield area with- 
out concern to whether more heat should be directed to 
a desired location to achieve faster and more complete 
heating of, for example, a windshield wiper rest area. 
Additionally, these arrangements are subject to undesir- 
able performance should one or more of the heating 
lines break causing insufficient heating along an entire 
length of the heating line. Consequently, an arrange- 
ment for electrically heating a windshield wiper rest area 
is needed which overcomes the disadvantages of the 
prior art. 

Embodiments of the present invention relate gener- 
ally to an arrangement for electrically heating a lower 
section of an automobile glazing unit, particularly at the 
area of the automobile glazing unit corresponding to the 
wiper rest area. An electrically resistant grid pattern is in 
thermal contact with an area of an automobile glazing 
unit which includes an area corresponding to a wind- 
shield wiper rest position. The grid pattern has a plural- 
ity of horizontally spaced resistance heating conductors 
and a set of vertically spaced shorting bars electrically 
connected to each of the heating conductors in a man- 
ner to allow the shorting bars to conduct electrical cur- 
rent when current flow through the heating conductors 
is interrupted. The heating conductors are electrically 
connected to and are energised by a means for energis- 
ing the grid pattern. 

Embodiments of the present invention are advanta- 
geous in that they provide a heated wiper rest arrange- 
ment for facilitating the removal of frozen snow and/or 
ice, which may compromise wiper blade operation, from 
the lower portion of an automobile glazing unit including 
the area corresponding to the wiper rest area of the 
automobile glazing unit. The arrangement of the 
present invention also advantageously operates to free 
up wiper blades which may become frozen to the wind- 
shield without the operator having to exit the automo- 


bile. Embodiments of the present invention are further 
advantageous in that they employ shorting bars in an 
electrically resistant grid pattern to allow the grid pattern 
to function despite having an interruption in the flow of 
5 electricity through one or more heating conductors. This 
feature is especially important when repair or replace- 
ment of the grid pattern is difficult since it allows effec- 
tive performance of the heating grid despite possible 
failure of one or more of the heating conductors. 
w Embodiments of the present invention are still further 
advantageous in that they employ heating conductors 
having a varying electrical resistance to deliver addi- 
tional heat to areas of the automotive glazing unit which 
may require more heat, such as the area directly code- 
rs sponding to the windshield wiper rest position, while 
also providing heat to the lower portion of the automo- 
bile glazing unit to assist in the removal of frozen snow 
and/or ice from areas not directly corresponding to the 
wiper rest position. 

20 The invention will now be described, by way of 
example, with reference to the accompanying drawings, 
in which: 


25 


30 


Fig. 1 is a partial side elevational view in cross-sec- 
tion of an automobile glazing front windshield unit 
showing positioning of the grid pattern of the 
present invention; and 

Fig. 2 is an interior plan view of the automobile glaz- 
ing front windshield unit showing a grid pattern of 
the present invention. 


The principles of the present invention may be 
applied with particular advantage to provide an arrange- 
ment for electrically heating a lower section of an auto- 

3s mobile glazing unit. As can be seen in cross-section in 
Fig. 1, the arrangement of the present invention 
includes an automobile, a section of which is shown 
generally in a side elevational view at 10 comprising a 
automobile hood 10a, dash board section 10b. spacing 

40 element 10c and an automobile glazing unit 12, which 
for purposes of example only, is depicted as a front 
automobile windshield. The automobile glazing unit 12 
is of the type which is laminated having an interior glass 
panel 14 and an exterior glass panel 16 sandwiching 

45 and bonding an intermediate layer 1 8 formed from ther- 
moplastic materials well known in the art. The automo- 
bile glazing unit 12, therefore, has interior surface 20, 
first middle surface 22, second middle surface 24, and 
exterior surface 26. 

so As can be further seen in Fig. 1 , windshield wiper 
28 having windshield wiper blade 30 is a conventional 
windshield wiper arrangement with the blade 30 being 
formed from rubber or synthetic rubber material. The 
windshield wiper 28 rests in a parked mode in an area 

55 at a lower section 32 of automobile glazing 12. A sec- 
ond windshield wiper (not shown) also rests in a parked 
mode in an area at the lower section 32 of automobile 
glazing unit 12. When activated, the windshield wiper 
blades traverse the automobile glazing unit 12 to clear 
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water or debris from the operator's field of vision. It is to 
be understood that one of ordinary skill in the art will be 
able to apply the teachings of the present invention to 
any automobile glazing unit, i.e. whether front, side or 
rear, which is equipped with a windshield wiper arrange- 5 
ment. 

When the windshield wiper blades are in their 
parked position at the lower section 32, snow or ice may 
accumulate upon the windshield wiper blades and can 
result in their adherence to the exterior surface 26 of 10 
automobile glazing unit 12. Embodiments of the present 
invention are directed to providing an arrangement 
including a heating grid pattern which effectively, relia- 
bly, inexpensively and in a relatively rapid response 
time, facilitates the removal of snow or ice and helps 15 
free up the windshield wiper blades frozen to the sur- 
face of the automobile glazing unit. 

As can be seen in cross-section in Fig. 1 and more 
completely in Fig. 2, one embodiment of the present 
invention employs an electrically resistant grid pattern 20 
shown generally at 34 which is disposed in alignment 
with an area of the lower section 32 of automobile glaz- 
ing unit 12. The grid pattern 34 is also disposed in align- 
ment with an area proximate to where the windshield 
wiper blades rest in their parked position. The grid pat- 25 
tern 34 is in thermal contact with the automobile glazing 
unit 12. When electricity is allowed to flow through the 
electrically resistant grid pattern, heat is generated to 
locally heat the automobile glazing unit 12 at the lower 
section 32 including the area where the windshield 30 
wiper blades are parked. 

In a preferred embodiment which is shown in Fig. 2, 
the electrically resistant grid pattern 34 has a plurality of 
horizontally spaced resistance heating conductors 36, 
also shown in cross-section in Fig. 1. The heating con- 35 
ductors 36 substantially traverse, in parallel, the length 
of the automobile glazing unit 12 at lower section 32. 
The heating conductors 36 are preferably equally hori- ' 
zontally spaced but may have a spacing arrangement 
which varies according to desired heating characteris- 40 
tics. For example, the heating conductors 36 may be 
more closely spaced in an area of the automobile glaz- 
ing unit 12 directly corresponding to the windshield 
wiper rest area, thereby providing a greater watt density 
per square inch of glazing surface and greater heating 45 
capacity. Typically, the heating conductors 36 are 
spaced about 0.25 inches to about 0.75 inches apart. In 
a preferred embodiment, the heating conductors are 
spaced about 0.50 inches apart. 

Although, six heating conductors 36 are shown in so 
Figs. 1 and 2, the number of heating conductors 36 may 
vary according to desired heating characteristics. For 
example, two or three heating conductors may be suffi- 
cient to heat a smaller windshield wiper rest area, white 
four, five, six. seven or more heating conductors may be 55 
required to heat a larger windshield wiper rest area. It is 
to be understood that the practice of the present inven- 
tion is not limited to any particular number of heating 
conductors, but that one of ordinary skill in the art may 


apply any number of heating conductors sufficient to 
provide a desired wattage density to sufficiently heat a 
desired automobile glazing area. 

The heating conductors 36 may be formed from any 
materials which promote electrical conductance and 
have an electrical resistance so as to generate useful 
heat. For example, the heating conductors 36 may be 
formed from metal wire, such as copper, aluminium, 
nickel, gold, silver, tungsten or platinum or they may be 
fashioned from either enamel or ceramic materials 
made conductive by deposits of the above metals, such 
as silver, disposed therein. Various compositions of 
such enamels or ceramics for the purpose of providing 
electrically conductive channels are well known to those 
skilled in the art. The enamel or ceramic materials are 
deposited on and bonded to the desired glazing surface 
using methods well known in the art, i.e. such as con- 
ventional silk screen printing methods. 

In one embodiment of the present invention, the 
heating conductors 36 are formed from conductive 
ceramic materials having a thickness of about 0.005 
inches to about 0.007 inches and a width of about 0.010 
inches to about 0.060 inches. Typically, heating conduc- 
tors 36 have a width of between about 0.025 inches to 
about 0.040 inches. Should the heating conductors be 
fashioned from electrically conductive wire, then they 
will have a diameter corresponding to the above 
described widths. 

In an alternate embodiment of the present inven- 
tion, the heating conductors 36 are designed to maxim- 
ise the power density of the grid pattern 34 in the area 
where the wiper blades directly rest against the automo- 
bile glazing 12 unit. This can be accomplished accord- 
ing to the present invention in at least two ways. As 
depicted in Fig. 2, the heating conductors 36 may be 
tapered to thinner heating conductor sections 38a and 
38b at positions directly at or near each wiper blade. 
Tapering can be achieved by methods well known in the 
screen printing art, if the heating conductors 36 are 
formed from ceramic materials. Alternatively, wire can 
be tapered to a thinner diameter or two wires of differing 
diameters can be bonded together. The thinner heating 
conductor sections 38a and 38b have a higher resist- 
ance per inch than the remaining heating conductor 
sections, and therefore, will generate more heat where 
needed, i.e. directly at the wiper rest area. In a preferred 
embodiment the thinner heating sections will have a 
width of about 0.005 inches to about 0.020 inches. 

The power density may also be maximised at the 
wiper blade rest position by varying the conductive com- 
position of the heating conductor at that position. For 
example, the composition of the heating conductor may 
include a material having a higher electrical resistance 
at the wiper rest position than the remainder of the heat- 
ing conductor thereby generating a greater amount of 
heat. This can be accomplished by varying the compo- 
sition of the enamel or ceramic material when it is being 
deposited at a desired location. 
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As can be further seen in Fig. 2, heating conductors 
36 are electrically connected at each end to substan- 
tially vertical bus bars 40 which energise the grid pat- 
tern. As with the heating conductors 36, the bus bars 40 
are formed from electrically conductive materials such 5 
as wire or deposited enamel or ceramic materials as 
discussed above. The bus bars 40 are conventional bus 
bars having electrical leads 42 which are connected to 
an electrical power source (not shown). The bus bars 40 
are at the extreme side edges of automobile glazing 1 2 10 
so as not to interfere with the operator's field of vision. In 
a preferred embodiment, the bus bars 40 are formed 
from conductive ceramic materials having a width of 
about 0.25 inches to about 0.75 inches, preferably, 0.5 
inches. The height of each bus bar is dependent upon 15 
the number of heating conductors 36 making up the grid 
pattern 34. In a preferred embodiment, the bus bars are 
designed to conduct electricity without generating a sig- 
nificant amount of heat. 

The grid pattern 34 of Fig. 2 also shows vertical 20 
shorting bars 44 which intersect each of the heating 
conductors 36 at an equipotential point. The shorting 
bars 44 are therefore electrically connected to each 
heating conductor 36 but in a manner which allows the 
shorting bars 44 to conduct electrical current only when 25 
current flow through the heating conductors is inter- 
rupted due to breakage or other causes of current flow 
interruption. As such, the shorting bars 44 do not con- 
duct electricity during normal operation of the grid pat- 
tern 34 since they interconnect each heating conductor 30 
at a point where the voltage potential is the same. The 
shorting bars 44 are advantageously employed in the 
arrangement of the present invention to prevent the total 
inoperability of particular heating conductors should 
one or more heating conductors become damaged. The 35 
shorting bar acts to conduct or "shunt" the electrical cur- 
rent around the damaged area so that the heating con- 
ductor and the heating grid pattern remains effectively 
operative. This is especially important when the location 
of the grid pattern precludes ease of repair. Although 40 
two shorting bars 44 are depicted in Fig. 2, it is to be 
understood that multiple shorting bars may be advanta- 
geously employed as desired at various positions along 
the grid pattern 34 depending upon the length of the 
automobile glazing unit 12. the length of the grid pattern 45 
34 and the extent of shunting that is desired. 

As with the heating conductors 36 and the bus bars 
40, the shorting bars 44 are formed from electrically 
conductive materials such as wire or deposited enamel 
or ceramic materials as discussed above. In a preferred so 
embodiment, the shorting bars 44 are generally wider 
than the heating conductors as shown in Fig. 2, since 
their primary function is to carry current in the event of 
breakage of a heating conductor and not to generate 
heat. In a further preferred embodiment, the shorting ss 
bars 44 are formed from conductive ceramic materials 
having a width of about 0.030 inches to about 0.060 
inches, and more preferably about 0.040 inches. The 
height of each shorting bar 44 is dependent upon the 


number of heating conductors 36 making up the grid 
pattern 34. If enamel or ceramic materials are used, the 
shorting bars 44 may be deposited along with the heat- 
ing conductors 36 and bus bars 40. 

The grid patterns of the present invention may be 
advantageously installed either in wire form or as 
deposited enamels or ceramics at several locations to 
be effective in heating the lower section 32 of the auto- 
mobile glazing unit 12 and the parking position area of 
the windshield wiper blades. The grid patterns may be 
placed at the interior surface 20, the exterior surface 26 
or they may be preferably disposed within the automo- 
tive glazing at the first middle surface 22, the second 
middle surface 24 or installed directly into the intermedi- 
ate layer 18. All that is required is that the grid pattern 
34 be in thermal contact with an area of an automobile 
glazing unit. It is recognised, however, that placement of 
the grid pattern at the interior surface 20, the first middle 
surface 22, the second middle surface 24 or the interior 
of the intermediate layer 18 avoids the harmful effects of 
direct weather conditions associated with mounting the 
grid pattern to the exterior surface 26 of the automobile 
glazing unit 12. In a preferred embodiment, the heating 
conductors 36 of grid pattern 36 are shown in cross sec- 
tion in Fig. 1 to be placed on the interior surface 20 of 
the automobile glazing unit 12 so as to facilitate repair 
or replacement of the grid pattern 34 when needed. 

Although Fig. 2 depicts a single grid pattern, it is to 
be understood that two or more grid patterns may be 
employed in series or in parallel to produce a useful 
heating arrangement in accordance with the teachings 
of the present invention. 

Claims 

1 . An arrangement for electrically heating a lower sec- 
tion (32) of an automobile glazing unit (1 2) compris- 
ing 

an electrically resistant grid pattern (34) in ther- 
mal contact with an area of the lower section 
(32) of the automobile glazing unit (1 2), the grid 
pattern having a plurality of horizontally spaced 
resistance heating conductors (36) and a set of 
vertically spaced shorting bars (44) electrically 
connected to each of the heating conductors 
(36) in a manner to allow the shorting bars (44) 
to conduct electrical current when current flow 
through the heating conductors is interrupted; 
and 

bus bars (40) disposed along and electrically 
connecting opposite edges of the heating con- 
ductors 

2. A heating arrangement as claimed in claim 1, 
wherein the heating conductors comprise metal 
wires. 
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3. A heating arrangement as claimed in claim 1, 
wherein the heating conductors comprise electri- 
cally conductive enamel or ceramic materials. 

4. A heating arrangement as claimed in any one of s 
claims 1 to 3, wherein the electrical resistance of 
the heating conductors is variable. 

5. A heating arrangement as claimed in any one of the 
preceding claims, wherein the heating conductors io 
have a varying width. 

6. A heating arrangement as claimed in any one of the 
preceding claims, wherein the grid pattern is adja- 
cent to an interior surface of the automobile glazing is 
unit. 

7. A heating arrangement as claimed in any one of the 
preceding claims, wherein the grid pattern is dis- 
posed within the automobile glazing unit. 20 

8. A heating arrangement as claimed in any one of the 
preceding claims, wherein the heating conductors 
have a width of between 0.025 centimetres (0.010 
inches) to 0.15 centimetres (0.060 inches). 25 

9. A heating arrangement as claimed in any one of the 
preceding claims, wherein the shorting bars have a 
width of 0.075 centimetres (0.030 inches) to 0.15 
centimetres (0.060 inches). 30 

1 0. An arrangement for electrically heating a lower sec- 
tion of an automobile glazing unit comprising 

an electrically resistant grid pattern in thermal 
contact with the lower section of the automobile 
glazing unit, the grid pattern having a plurality 
of horizontally spaced resistance heating con- 
ductors being about 0.025 centimetres (0.010 
inches) to about 0.15 centimetres (0.060 
inches) in width and a set of vertically spaced 
shorting bars being about 0.075 centimetres 
(0.030 inches) to about 0.15 centimetres 
(0.060 inches) in width electrically connected 
to each of the heating conductors in a manner 
to allow the shorting bars to conduct electrical 
current when current flow through the heating 
conductors is interrupted, and bus bars dis- 
posed along and electrically connecting oppo- 
site edges of the heating conductors, 
the grid pattern comprising electrically conduc- 
tive enamel or ceramic materials having a vari- 
able electrical resistance with the grid pattern 
being adjacent to an interior surface of the 
automobile glazing unit. 
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(54) Arrangement for heating an automobile glazing unit 


(57) A heating arrangement for electrically heating 
the lower section (32) of an automobile glazing unit (12) 
is disclosed. An embodiment of the arrangement 
includes a heating grid pattern (34) employing vertical 
shorting bars (44) to prevent complete inoperability of 


individual heating conductors (36). An alternate embod- 
iment of the arrangement includes heating conductors 
of varying electrical resistance to achieve greater heat 
generation at desired locations. 
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